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Abstract 
The installation of the various Long Straight Sections 
(LSS) is a challenge in the compressed schedule. The 
installation scenarios describing the sequences presently 
planned will be discussed and potential problematic areas 
will be highlighted. The particular case of sector 7-8 
where the LSS elements will be installed before the 
cryogenic distribution line (QRL) is completely 
terminated will be used as an example of a ‘rapid’ 
installation scheme to illustrate how resources are used. 
The consequences of possible shortcuts will be also 
mentioned. 
CRITICAL CASE: SECTOR 7-8 
The installation of the cryogenic distribution line 
(QRL) in the sector 7-8 will be done by CERN. With the 
view of gathering the maximum experience on the 
installation and being able to propose an optimized and 
reliable scenario for the other sectors the following 
sequence of activities has been proposed:  
• The installation of the two QRL sub-sectors A and B 
in the LSS8L (about 600m on the left side of Point 8) 
will start in March 2005. 
• Cold-down and tests of these sub-sectors will start in 
June 2005 and end in August 2005. 
• Then, the compensator magnets (MBXWS, 
MBXWH), Low-Beta quadrupoles (Q1, Q2, Q3) and 
stand alone magnets (D2-Q4, Q5) will start to be 
installed in August 2005 in the LSS8L while the 
remaining of the QRL will continue to be installed in 
the rest of the sector.  
• Cool down tests and power tests of the LSS8L will 
be performed between October 2005 and March 
2006. 
Thus, in order to be able to keep to the above 
installation scenario the main LSS8L machine 
components will be available in summer 2005.  
Some difficulties such as the work in coactivity and 
safety restrictions have been identified and play a main 
role when defining the installation scenario. Thus, no 
coactivity will be permitted during power short circuit 
tests and machine cool-down. Besides, activities 
occurring in parallel to the QRL pressure tests and X-ray 
tests will not be authorized. Nevertheless, certain type of 
activities could be tolerated in parallel with others, as it is 
the case of the vacuum bake-out and NEG activation 
works during the commissioning powering tests (see Fig. 
1). 
LSS BEFORE INSTALLATION OF THE 
BEAM LINE COMPONENTS 
The Low-Beta quadrupoles are installed in very 
confined areas, through the tunnel radiation shielding 
walls and/or inside the forward experimental radiation 
shielding. The installation of the Q1, and sometimes Q2, 
using the special LSS transport vehicle and the transfer 
tables is not possible in the LSS1, LSS2R, LSS5 and 
LSS8R. The technical solution that has been chosen 
consists in installing Gantry type rails in the areas 
concerned and transferring longitudinally these 
quadrupoles using a set of two motorised bogies.  
Typically, prior to the installation of the LSS beam line 
components the following main activities have to be 
completed: 
• General services 
• Tunnel floor preparation according to the constraints 
given by the transport vehicles and the support jacks 
installation 
• QRL 
• DC, control and signal cabling 
• Pre-installation of the survey equipment: Hydrostatic 
Level System (HLS) and/or Wire Positioning System 
(WPS) 
• Transfer rails installation in RB14, RB16, RB26, 
R542, R561 and RB86. 
• Shielding plugs in RB26, RB84, RB86 





short circuit tests! 
Figure 1: Extract from LSS8L installation planning proposal (17.01.2005) 
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PROVISIONAL INSTALLATION 
SEQUENCE OF LSS8R (SECTOR 8-1) 
The installation of the LSS8R beam line components 
will start in October 2005 after completion of the QRL 
commissioning.  
The main part of the RB86 shielding will be mounted 
before the quadrupoles are installed in order to avoid any 
dangerous heavy handling close to these cyomagnets. 
Once the support jacks are installed there is a period of 
four weeks allocated to the transport and the installation 
of the compensator magnet (MBXWS), Low-Beta triplet, 
separator cryodipoles, standalone cryomagnets, DFBXH, 
TCDD, TDI, MKI and MSI. From November 2005 the 
magnets will start to be aligned, followed by the 
interconnection work, DFBM installation and vacuum 
activities. 
According to this schedule the cool-down of the whole 
sector 8-1 will start by the end of June 2006. 
The chronological sequence will have to be optimized 
for each LSS in order to be consistent with the installation 
particularities of the components and the areas. 
KEY SPECIFITIES OF THE 
EXPERIMENTAL INSERTIONS  
The four experimental insertions have several 
differences in terms of layout and accessibility that 
determine the installation procedures and sequence to be 
adopted for each one.  
Insertion IR1 
The HLS and WPS survey equipment set-up will be 
pre-installed in the tunnel. Moreover, the two steel-
welded structures situated on each side of the ATLAS 
experiment, in the experimental forward shielding fixed 
tube, will be ready and the rails that will allow the 
longitudinal transfer of Q1 will be installed. Then the 
transport and installation of the magnets will start. 
Insertion IR2 
Firstly, the new supporting and shielding structure 
RPX24 and the shielding plug made of steel and concrete 
and situated in front of the resistive compensator magnet 
MBXWT will be installed. This structure, situated in the 
experimental cavern, will be a continuity of the tunnel 
section (slope 1.39% included) and will enclose the Q1 
and the compensator magnet MBXWT.  
Special magnets with high jumper will be lowered 
down the PX24 shaft and loaded directly on the LSS 
transport vehicle which will start its journey in the RPX24 
supporting structure. Therefore, the RPX24 structure will 
have to be ready for lowering down the first high jumper 
magnet to be installed in LSS8L. 
The rails necessary for the installation of Q1 and Q2 in 
LSS2R will be installed first. Then the concrete/steel 
shielding plug required by the ALICE experiment in 
RB26 will be mounted. The compensator magnet 
(MBXWT) situated in front of Q1 could be installed 
before the shielding but also afterwards as it could be 
transported through the shielding window foreseen. 
Insertion IR5 
 As for Point 1, part of the survey equipment required 
for the HLS and WPS set-up will be pre-installed in the 
tunnel. The rails which will allow the longitudinal transfer 
of Q1 and Q2 through the tunnel and the Cubical Frame 
(part of the CMS forward shielding) will also be installed. 
After that the transport and installation of the magnets 
will start.  
Insertion IR8 
The steel shielding plug in RB84 will be installed 
before the compensator magnets (MBXWH and 
MBXWS) and the Low-Beta quadrupoles. The latter will 
be installed using the special LSS transport vehicle and 
the transfer tables. 
The shielding in RB86 will be installed before the Low-
Beta quadrupoles. The compensator magnet (MBXWS) 
could be installed before the shielding although this one is 
designed to allow the replacement of the magnet in case 
of damage. Thus the MBXWS could be also installed 
after the shielding.  
CONCLUSIONS 
The installation dates of the experimental LSS, 
according to the latest version of the LHC planning 
(extract from the Installation Planning Objective 
presented by Sylvain Weisz (TS/IC) in the Session 6, 
Chamonix XIV) are the following: 
• LSS8L ⇒  August 2005  
• LSS8R ⇒  October 2005  
• LSS1L ⇒  October 2005  
• LSS5L ⇒  December 2005  
• LSS5R ⇒  April 2006  
• LSS2L ⇒  July 2006  
• LSS1R ⇒  August 2006  
• LSS2R ⇒  September 2006 
Each LSS is considered as a particular case of 
installation due to the different configuration of the areas 
and the safety constraints to be applied such as the 
restrictions on coactivity work, on logistics, on access 
during pressure, cold-down and other various tests.  
As a consequence a Schedule Change Request (SCR) 
for each LSS will be written and approved by the groups 
concerned before the installation work starts. 
ACKNOWLEDGEMENTS 
The author thanks H. Gaillard (TS/IC) for his 
contribution to this paper. 
 
LHC Project Workshop - ’Chamonix XIV’
192
